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In the Claims : 

Please cancel claims 1-20, without prejudice. 
Please add the following newly-presented claims: 



■V21. A flat panel liquid- crystal display, such as for a 

%gy laptop opmputer, the flat panel liquid- crystal display comprising 
one of: a\twisted nematic display, a supertwisted nematic 
display, an\^ctive matrix liquid- crystal display, a thin film 
transistor display, and a plasma addressed liquid- crystal 
display, said f\^t panel liquid- crystal display comprising: 
backlight apparatus; 

a linear polarizer adjacent said apparatus configured to be 
a backlight; 

a first positive ur^axial retardation film adjacent said 
polarizer; 

a first negative retardation film adjacent said first 
positive uniaxial retardation fcilm; 

a first orientation film adjacent said first negative 
retardation film; 

a liquid-crystal layer adjacent ^said first orientation film; 
a second orientation. film adj acent\said liquid-crystal 
layer; 

a second negative retardation film adjacent said second 
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orientation film; 

\a second positive uniaxial retardation film adjacent said 
second retardation film; 

a ^econd linear polarizer adjacent said second positive 
uniaxial^ retardation film; 

a fiirst glass substrate being disposed between said first 
orientatioA f ilm and said first negative retardation film; 

a seconfi glass substrate being disposed between said second 
orientation fa^lm and said second negative retardation film; 

a first electrode being disposed between said first glass 
substrate and saM first orientation film; and 

a second elecVi'Sas^being disposed between said second glass 
substrates and said^second orientation film; 

said first and skid second glass substrates comprising: 

an alkali -free alufcninoborosilicate glass; 

said glass having a \coef f icient of thermal expansion a 20/300 
of between 2.8 x 10" 6 /K anA 3.8 x 10' 6 /K; 

said glass having the composition (in % by weight, based on 
oxide) : 

Si0 2 \ > 58 - 65 

B 2 0 3 \ > 6 - 11.5 

A1 2 0 3 \ > 21 - 25 

MgO \ 4-8 
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CaO 0 " 8 

2.6 - < 8 

0 - < 0.5 

0 - 2; 

s^d glass being configured to be resistant to thermal 
shock ; 

said ^lass being configured to having a high transparency 
over a broad\pectral range in the visible and ultra violet 
ranges ; and 

said glass \eing configured to be free of bubbles, knots, 
inclusions, strealcs, and surface undulations ♦ - - 



& --22. The f]\t panel liquid -crystal display according to 

claim 21, wherein: 

said glass comprises, at least one of (a.), (b.), (c.) r (d.), 
(e.>, and (f.), where (a.)\ (b,), <c), (d.), (e.), and (f.) are: 
(a.) more than 8% by weight of B 2 0 3 ; 

(b.) one of: more than 18% by weight of A1 3 0 3 , at least 
20 .5% by weight of A1 2 0 3 , and atfyleast 21% by weight of A1 2 0 3 ; 
(c.) additionally (in % by v^sight) : 
Zr0 2 \ 0-2 

Ti0 2 \ 0-2 

with ZrO, + Ti0 3 
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0 - 1.5 

0 - 1.5 

0 - 1.5 

0 - 1.5 

0 - 1.5 

0 - 1.5 
0-1.5 



with ASj0 3 A Sb 2 0 3 + Sn0 2 + Ce0 2 

+ F* + \so 4 2 \^- 

\ ^ 

\ In 



+ CI" + F" +\gCV*^~ 0 " I- 5 ' 

(d.) a glass \n"which arsenic oxide, antimony oxide, and 
inherent impurities\are minimized; 
>{e.) a float glass; and 
<f.) one of (i.)A(ii.)/ and (iii-): 

(i.) a coefficient of thermal expansion a 20/300 of 
between 2.8 x lO'VAto 3.6 x 10" 6 /K; 

(ii.) a glass transition temperature T g of > 700 °C; and 
(iii.) a density \ of < 2.600 g/cm 3 .-- 



--23. The flat panel \iquid- crystal display according to 

claim 21, wherein: 

said glass comprises (a.), \b.), (c), (d.), (e.), and (f.), 
where (a.), (b.), <c.), (d.), (e.j^ and (f.) are: 

(a.) more than 8% by weight of\B 2 0 3 ; 
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A 



(b\) one of: more than 18% by weight of A1 2 0 3 , at least 
20.5% by\ weight of Al 2 0 3 , and at least 21% by weight of A1 2 0 3 ; 
(c.)\additionally (in % by weight) 
Zr0 2 
Ti0 2 

with ZrO\ + Ti0 2 



As 2 0 3 
Sb 2 0 3 



Sn0 2 
Ce0 2 
CI" 
F' 



SO 



2- 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



2 
2 
2 
1.5 
1.5 
1.5 

I- 5 . 
1.5 
1.5 
1.5 



1.5; 



with As 2 0 3 + Sb 2 0 3 + Sji0 2 + Ce0 2 
+ CI' + F" + S0 4 2 " 

(d.) a glass in which Arsenic oxide, antimony oxide, and 
inherent impurities are minimized; 
(e.) a float glass; and 
(f.) one of (i.), (ii.), arid (iii.) 

(i . ) a coefficient of tnermal expansion a 20/300 of 
between 2.8 x 10' 6 /K to 3.6 x \o s /K; 

(ii.) a glass transition temperature T, of > 700°C; and 

(iii.) a density p of < 2. 60S) g/cm 3 .-- 
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-*4. A glass substrate for a flat panel liquid -crystal 

displayAsuch as for a laptop computer, the flat panel liquid- 
display i\luding a twisted nematic display, a supertwisted 
nematic display, an active matrix liquid -crystal display, a thin 
film transistV display, and a plasma addressed liquid- crystal 
display, said substrate comprising: 

an alkali -free aluminoborosilicate glass; 
said glass having a coefficient of thermal expansion a 20/300 
of between 2.8 x IOVVk and 3.8 x 10- 6 /K; 

said glass haAg the composition (in % by weight, based on 

oxide) : \ 

\ * > 58 - 65 

Si0 2 \ 

\ > 6 - 11.5 

B 2 0 3 \ 

\ > 14 - 25 

A1 2 0 3 \ 

\ 4-8 
MgO \ 

\ 0 - < 2 

CaO \ 

\ > 0.5 - < 4 

SrO \ 

\ 0 - < 0.5 

BaO \ 

\ 0-2; 
ZnO \ 

said glass being configured t\be resistant to thermal 
shock; 

said glass being configured to having a high transparency 
over a broad spectral range in the visile and ultra violet 
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ranges ; and 

said glass being configured to be free of bubbles, knots, 
incisions, streaks, and surface undulations .- - 

-.Vs. The glass substrate according to claim 24, 
wherein: 

saiAlass comprises at least one o£ (a.), (b.), (c), (a.), 
(..,. and where (a.), (b.>. <c>. <*.). (..). and (£.) are: 

(a.) more than 8% by weight of B 2 0 3 ; 

(b.) one\f : more than 18% by weight of A1 2 0 3 , at least 
20.5% by weight\f A1 2 0 3 , and at least 21% by weight of Al 2 0 3 ; 



(c.) additionally (in % by weight): 
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2 . 0 - 1.5; 



+ CI" + F" + S0 4 
\ (d.) a glass in which arsenic oxide, antimony oxide, and 

inherent impurities are minimized; 

(e.) a float glass; and 

(f\) one of (i.) . <ii.>* and : 

\ (i.) a coefficient of thermal expansion a 20/300 ° f 

between 2.8 x 10" 6 /K to 3.6 x 10'VK; 

(\i.) a glass transition temperature T g of > 700°C; and 
(i\i.) a density p of < 2.600 g/cm 3 .-- 

--26. Ve glass substrate according to claim 24, 
wherein: 

said glass comprises (a.), (b.). (O. «*.). <«.). and (f.>, 
where (a.), <b.>. (cV (d.), (e.>, and (f.) are: 
(a.) more than 8%W weight of B 2 0 3 ; 

(b.) one of: more Van. 18% by weight of Al 2 0 3 , at least 
20.5% by weight of Al 2 0 3 ,\nd at least 21% by weight of Al 2 0 3 ; 
(c.) additionally (in % by weight) : 

\ 0-2 
Zr0 2 \ 

\ 0-2 
Ti0 2 \ 

\ 0-2 
with Zr0 2 + Ti0 2 \ 

\ 0 - 1.5 

As 2 0 3 \ 

\ 0 - 1.5 

Sb 2 0 3 \ 
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SO, 



0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 



with As 2 0 3 A Sb 2 0 3 + Sn0 2 + Ce0 2 

+ CI' + F" + \o 4 2 * 0 - 1.5; 

(d.) a glass i^ which arsenic oxide, antimony oxide, and 
inherent impurities Are minimized; 
(e.) a float glaste; and 
(f.) one of (i.), WfT) , and (iii.): 

(i.) a coefficient of thermal expansion a 20/300 of 
between 2.8 x 10 6 /K to 3,6 x 10" 6 /K; 

(ii.) a glass transition temperature T g of > 700°C; and 
(iii.) a density p\of < 2.600 g/cm 3 .-- 



--27. A glass comprising: 

a substantially alkali - free\aluminoborosilicate glass; 

said glass having a coefficient of thermal expansion a 20/300 
of between 2.8 x 10" 6 /K and 3.8 x loY/K; 

said glass having the composition (in % by weight, based on 
oxide) : 

SiO, \ > 58 - 65 
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> S - U.5 

> 14 - 25 
4 - 8 
0-8 

2.6 - < 4 
0 - < 0.5 

> 3 

0 - 2.-- 



--28. The glass According to claim 27, wherein: 

said glass is configured to be resistant to thermal shock; 



said glass is configured to having a high transparency over 
a broad spectral range in the\isible and ultra violet ranges; 
and \ 

said glass is configured to\>e free of bubbles, knots, 
inclusions, streaks, and surface undulations - 



--29, The glass according toNclaim 28, wherein: 

said glass comprises more than 8% by weight of B,0*. 

--30. The glass according to claiA 29, wherein: 

said glass comprises one of (i.) and (ii.): 
(i.) more than 18% by weight of A1 2 0 3 ; anc 
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(ii.) at least 20.5% by weight of A1 2 0 3 .-- 



■31. \ The glass according to claim 30, wherein said 
glass comprises at least 21.5% by weight of A1 2 0 3 .-- 



--32. 1 


Phe glass according to claim 


31, 


wherein : 


said glass 


atidi tional lv comnr*i Mn s 


5 by weight) : 


Zr0 2 


\ 


0 • 


■ 2 


Ti0 2 




0 - 


• 2 


with Zr0 2 + 


Ti0 2 \ 


0 - 


2 


As 2 0 3 




0 - 


1.5 


Sb 2 0 3 




0 - 


1.5 










Sn0 2 




0 - 


1.5 


Ce0 2 




0 - 


1.5 


CI" 




0 - 


1.5 


F" 




0 - 


1.5 


S0 4 2 ' 


Sb 2 0 3 + Sn0 2 n'^^Ce^), 


0 - 


1.5; and 


with As 2 0 3 + 








+ CI" + F" + 


SO, 2 " \ 


0 - 


1.5. - - 



--33. The glass according toVclaim 32, wherein: 

said glass comprises a glass in wni.cn arsenic oxide, 
antimony oxide, and inherent impurities\are minimized. -- 
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--34. The glass according to claim 33, wherein: 

said Vrlass comprises a float glass. -- 



-35 



The glass according to claim 34, wherein: 



said glask has one of (i.), (ii.), and 

(i.) a coefficient of thermal expansion a i0/300 of between 2.8 
x lO'VK to 3.6 xVlO'VK; 

(ii.) a glass\ transition temperature T, of > 700°C; and 
(iii.) a densiW p of < 2.600 g/cm 3 .-- 



■36. The glas^s according to claim 27, wherein; 

said glass comprise^ at least one of (a.), (b.), (c.), (d.), 
(e.), and (f./, wuwe ia.»\. id. i . m \ ta \ i~ \. an( j (£ j are 1 



— \ 7 \ a • I i \o . 

:.), where (a. ft. (b.), (c.), (d.), (e.)-, 
(a.) more than 8% by weight of B 2 0 3 ; 

^8« 



(b.) one of: more than 1>8% by weight of A1 2 0 3 , at least 
20.5% by weight of A1 2 0 3 , and at least 21% by weight of A1 2 0 3 ; 

(c.) additionally (in % by Veight) : 
Zr °2 \ 0-2 

Ti0 * ' \ 0-2 

with Zr0 2 + Ti0 2 \ 0-2 

As 2°3 \ 0-1.5 

Sb 2 0 3 \ 0 . 15 

Sn0 2 \ Q-1.5 
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0 
0 
0 



1.5 
1.5 
1.5 



0 - 1.5 



with As 2 03 + sb 2 0 3 + sn0 2 + ceo 2 

2- 



+ CI" + F"\+ S0 A 



0 



1.5; 



(d.) a glass, in which arsenic oxide, antimony oxide, and 
inherent impuritiesv are minimized; 
ie.) a float glass; and 
(f.) one of (i.), N (ii.), and (iii.) : 



of 



(i.) a coefficient o£ttienoal expansion a 20/300 
between 2.8 x 10" 6 /K t<? 3.6 x IO'Vk; 

(ii.) a glass transition temperature T g of > 700°C; and 
(iii.) a density p of < 2.600 g/cm 3 .-- 

\ 

\ 

--37. The glass according to claim 27, wherein: 

said glass is configured as aWss substrate in combination 
in or with a flat panel liquid-crystW display, such as for a 
laptop computer, the flat panel liquidXcrystal display including 
a twisted nematic display, a supertwistek nematic display, an 
active matrix liquid- crystal display, a th\n film transistor 
display, and a plasma addressed liquid- crystal display. -- 
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-•38. The glass according to claim 37, wherein: 

sai\ flat panel liquid- crystal display comprises: 
backlight apparatus; 

a linear polarizer adjacent said apparatus configured to be 
a backlight; \ 

a first positive uniaxial retardation film adjacent said 

polarizer; \ 

a first negatiVe retardation film adjacent said film; 
a first orientation film adjacent said retardation film; 
a liquid- crystal Payer adjacent said first orientation film; 
a second orientation, film adjacent said liquid-crystal 
layer; 

a second negative retardation film adjacent said second 
orientation film; \^ 

a second positive uniaxial Retardation film adjacent said 
second retardation film; \ 

a second linear polarizer adjacent said second retardation 
film; \ 

a first glass substrate being disposed between said first 
orientation film and said first negative Retardation film; 

a second glass substrate being disposec^between said second 
orientation film and said second negative retasrdation film; 

a first electrode being disposed between sa\Ld first glass 
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substrate and said first orientation film; and 

a second electrode being disposed between said second glass 
substrates and said second orientation film.-- 

" 39 -\ y The glass according to claim 27, wherein: 

said glcks is configured as a glass substrate in. combination 

in or with a t^in-film photovoltaic device, including a thin-film 

solar cell . - - 

--40; TheXglass according to claim 39, wherein, 

said thin-film photovoltaic device comprises; 
said glass subsl^rate^.^ 

a transparent conductive oxide film disposed on said 
substrate; 

an insulating buffer yayer disposed atop said transparent 
conductive oxide film; 

said film being disposed between said glass substrate and ' 
said buffer layer and being configured to be a front contact 
current collector; 

a first semiconductor layer )iisposed upon said buffer layer; 

a second semiconductor layer disposed upon said first 
semiconductor layer to form a heterocrine t ion; 

a first electrical contact disposed upon said second 

16 
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